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[57] ABSTRACT 
A high density interconnection system (2) is con?gured 
to provide a reliable interconnection between boards (4, 
6). In order to accommodate space restrictions, the 
circuit boards (4, 6) are placed in a three-dimensional 
arrangement. The electrical interconnections between 
boards (4, 6) are provided by electrical connectors (10) 
rather than by a mother board. The use of electrical 
connectors (10) enables the signal paths length between 
the boards to be minimized, thereby allowing for'high 
speed signal transmission. 

17 Claims, 3 Drawing Sheets 
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HIGH DENSITY BOARD TO BOARD 
INTERCONNECT ION SYSTEM 

FIELD OF THE INVENTION 

The invention is directed to an interconnection sys 
tem which electrically connects circuit boards to each 
other without the use of a back plane. In particular, the 
invention is directed to an interconnection system 
which reduces propagation delay for signal transmis 
sion, thereby allowing high speed communication be 
tween the respective boards. 

BACKGROUND OF THE INVENTION 

In this age of electronics, computers are being used 
with increasing frequency and for much more complex 
duties than ever before. In order for computers to per 
form these complex duties, the internal hardware of the 
computers has also become more complex. This in 
creased complexity of the internal hardware has dra 
matically increased the need for state of the art equip 
ment design, in which packaging and interconnection 
are important consideration. 
There are numerous interconnection systems which 

are known and used in the computer industry. An an 
example of such a system is described in US. patent 
application, Ser. No. 128,000 ?led on Dec. 2, 1987. This 
application discloses a card cage assembly which has a 
mother board, daughter boards, and baby boards posi 
tioned therein. In order for'the card cage assembly to 
operate, the components provided on any given daugh 
ter board must be able to communicate with respective 
components on other daughter boards. This requires 
that the components of the various daughter boards be 
electrically connected with each other, so that the sig 
nal transmission may cooperate with the respective 
components. This type of electrical interconnection is 
provided through the mother board or back plane of the 
card cage assembly. However the use of a back plane, 
with its limited space, can increase the length of the 
electrical pathways over which the signal transmissions 
must travel. Consequently, respective signal must travel 
long distances in order for the various components to 
communicate. This is an unacceptable result in applica 
tions in which high speed communication is required 
between the components of the computer. 
Another problem associated with the increased com 

plexity of the internal hardware is the space required for 
the hardware. Therefore, as the computer industry con 
tinues to expand, several attempts have been made to 
provide a system which utilizes high density packaging. 
One such packaging scheme was devised by Texas In 
struments. This 3-D packaging scheme puts multiple 
DRAM chips in a small housing in orderto achieve 
high-density memory. Another packaging scheme uti 
lizes molded wiring boards, which allows for 3-D 
molded circuit boards. However, molding of 3-D cir 
cuit boards is a complicated and relatively expensive 
process. 
An alternative packaging scheme is advanced by Bell 

Communications Research. In this arrangement, the 
daughter cards are provided in a three-dimensional 
con?guration which utilizes orthogonal edge-to-edge 
topology. One edge of each vertically positioned ?rst 
card intersects an edge of every horizontal second card. 
Thus, the interconnection across the common edge-to 
edge midplane (printed circuit card) is simple and short. 
The midplane also serves to distribute power and 
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2 
ground signal to the daughter cards. However, this 
con?guration has problems associated therewith. First, 
the use of a midplane can be expensive. Second, deliver 
ing the power and ground through the midplane can 
occupy pins which could be used for signal paths, re 
sulting in the need for more interconnections in order to 
accommodate the signal path requirements. And third, 
the con?guration of the circuit paths provided in the 
midplane are dictated by the real estate requirements of 
the midplane. Consequently, path lengths may be 
longer than are required. 

Therefore, there is a need in the industry to provide a 
viable, inexpensive system to interconnect printed cir 
cuit boards of the computers using minimal space and 
providing short signal paths in order to minimize the 
delay time. 

SUMMARY OF THE INVENTION 

The invention is directed to a high density intercon 
nect system which is used to interconnect various 
printed circuit boards. In order to accommodate space 
restrictions, the circuit boards are placed in a three-di 
mensional con?guration. The interconnections between 
the circuit boards are provided by electrical connectors 
rather than by printed circuit boards. However, the 
electrical connectors provide only conductive paths 
over which signals are transmitted, the power and 
ground paths are provided to the circuit boards by 
other means. This type of con?guration has several 
advantages. First, the three dimensional packaging al 
lows the printed circuit boards to be positioned so as to 
occupy only a minimal space, which is critical in the 
miniaturized computers used today. Second, the inter 
connection system used does not require the use of a 
mother board or backplane, thereby eliminating the cost 
of a printed circuit board. Third, the con?guration of 
the system allows every printed circuit board in one 
row to be electrically connected to every printed circuit 
board in a second row, such the signal path lengths are 
minimized, thereby decreasing the response time of the 
computer. And fourth, a minimal amount of electrical 
connectors are required to interconnect the circuit 
boards, as all of the conductive paths of the electrical 
connectors are used for signal transmission. 
The invention is directed to an electrical connector 

for electrically connecting a plurality of ?rst printed 
circuit boards with a plurality of second printed circuit ' 
boards. The electrical connector includes support 
means having a ?rst major surface and a second major 
surface. The second major surface is spaced from and 
extends essentially parallel to the ?rst major surface. 

Positioning means positioned are provided on the 
support means. Respective ?rst positioning means coop 
erate with respective circuit pads of the ?rst printed 
circuit boards and respective second positioning means 
cooperate with respective circuit pads of the second 
printed circuit boards. 

Connector means, having conductor means provided 
thereon, are mounted to the support means. A ?rst 
mating end of each connector means is provided proxi 
mate a respective ?rst positioning means, and a second 
mating end of each connector means is provided proxi 
mate a respective second positioning means. Upon in 
sertion of a ?rst printed circuit board into a respective 
?rst positioning means, the circuit pads of the ?rst 
printed circuit board are placed in electrical engage 
ment with the conductors at the ?rst mating end of the 
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connector means, and upon insertion of a second 
printed circuit board into a respective second position 
ing means, the circuit pads of the second printed circuit 
board are placed in electrical engagement with the 
conductors at the second mating end of the connector 
means. This results in the ?rst printed circuit boards 
being positioned in electrical engagement with the sec 
ond printed circuit boards. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of an interconnection 
system of the present invention, showing a portion of an 
interconnection member removed and a printed circuit 
board exploded therefrom. 

FIG. 2 is a perspective view of the interconnection 
member rotated ninety degrees from the perspective 
view of FIG. 1, a portion of the interconnection mem 
ber has been removed to more fully show the invention. 

FIG. 3 is an enlarged fragmentary view of an electri 
cal connector of the present invention. 
FIG. 4 is a fragmentary, perspective view of the 

interconnection member with a portion removed to 
show the connector provided therein. 
FIG. 5 is a cross-sectional view of the conductors 

provided in an embodiment of the connector. 

DETAILED DESCRIPTION OF THE 
' INVENTION 

Due to the requirements for increased speed and 
complexity of computers, it is important to package the 
internal hardware in such a way as to minimize the 
space occupied by the hardware, while maximizing the 
operating capabilities of the hardware. In other words, 
it is essential to find a cost effective, reliable solution to 
the problem of providing an interconnection system for 
the circuit boards of the computer which satis?es the 
space and performance characteristics required. 
As best shown in FIGS. 1 and 2, interconnection 

system 2 interconnects circuit boards 4 with circuit 
boards 6. To insure that the interconnection has been 
effected, interconnection system 2 is provided with an 
interconnection member 8 which accurately positions 
circuit boards 4, 6 and provides the electrical connec 
tors 10 required to insure that circuit boards 4 are in 
electrical engagement with circuit boards 6. 
As is shown in FIGS. 1 and 2, two circuit boards 4 are 

provided. These circuit boards are spaced from each 
other and extend essentially parallel to one another. The 
circuit boards 4 are essentially perpendicular to a ?rst 
major surface 12 (FIG. 1) of interconnection member 8. 
As is best shown in FIG. 1, each circuit board 4 has 

circuitry 14 provided on at least one surface thereof. 
Conductive paths 16 cooperate with the circuitry 14 to 
provide the electrical paths required for operation. 
Conductive paths 16 extend from circuitry 14 to mating 
areas 18 of circuit board 4. Mating areas 18 extend from 
a leading edge 20 of circuit board 4. Conductive areas 
22 are provided on the mating areas 18, the conductive 
areas 22 being in electrical engagement with respective 
conductive paths 1607f the circuit board 4. 

Several respective conductive paths 16 are provided 
in electrical engagement with conductive pads 24 
which are located on the side edges 26 of each circuit 
board 4. These conductive pads 24 are provided to 
supply the power and ground signals required for the 
operation of circuit boards 4. 
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4 
It should be noted that although two circuit boards 4 

are shown in the ?gures, any number of circuit boards 4 
can be provided. 
As is shown in FIG. 2, two circuit boards 6 are pro 

vided. These circuit boards are spaced from each other 
and extend essentially parallel to one another. The cir 
cuit boards 6 are essentially perpendicular to a second 
major surface 28 of interconnection member 8. Circuit 
boards 6 are also essentially perpendicular to circuit 
boards 4. 
As is best shown in Figure 1, each circuit board 6 has 

circuitry 30 provided on at least one surface thereof. 
Conductive paths 32 cooperate with the circuitry 30 to 
provide the electrical paths required for operation. 
Conductive paths 32 extend from circuitry 30 to mating 
areas 34 of circuit board 6. Mating areas 34 extend from 
a leading edge 36 of circuit board 6. Conductive areas 
38 are provided on the mating areas 34, and are in elec 
trical engagement with respective conductive paths 32 
of the circuit board 6. 

Several respective conductive paths 32 are provided 
in electrical engagement with conductive pads 40 
which are located on the side edges 42 of each circuit 
board 6. These conductive pads 40 are provided to 
supply the power and ground signals required for the 
operation of circuit boards 6. 

It should be noted that although two circuit boards 6 
are shown in the ?gures, any number of circuit boards 6 
can be provided. 
As shown in FIGS. 1 and 2, circuit boards 4 and 6 are 

maintained in electrical engagement by means intercon 
nection member 8. Interconnection member 8, as shown 
in FIG. 4, has a ?rst planar member 44 and a second 
planar member 46. First planar member 44 is spaced 
from and extends essentially parallel to second planar 
member 46. First major surface 12 of interconnection 
member 8 is provided on ?rst planar member 44, and 
second major surface 28 is provided on second planar 
member 46. 

Openings 48, 50 are provided on, and extend through 
?rst and second planar members 44, 46. As is best 
shown in FIG. 1, openings 48 are essentially perpendic 
ular to openings 50, such that mating areas 18 of circuit 
boards 4 cooperate with openings 48 and mating areas 
34 of circuit boards 6 cooperate with openings 50, as 
will be discussed. It should be noted that openings 48 of 
?rst planar member 44 are provided in alignment with 
respective openings 48 of second planar member 46. 
Similarly, openings 50 of ?rst planar member 44 are 
positioned in alignment with openings 50 of second 
planar member 46. 
As is shown in FIGS. 3 and 4, electrical connectors 

10 are positioned between ?rst planar member 44 and 
second planar member 46. Electrical connector 10 is 
essentially triangular in con?guration and has a ?rst 
major surface 52, a second major surface 54, and side 
surfaces 56, 58, 60 extending therebetween. Mounting 
holes 62 are provided proximate the corners of electri 
cal connector 10, the mounting holes 62 extend from 
?rst major surface 52 to second major surface 54. The 
electrical connectors 10 are maintained in position with 
respect to ?rst and second planar members 44, 46 by 
screws 63 or other securing means which cooperate 
with mounting holes 62. Screws extend through open 
ings 61 of planar members 44, 46 and holes 62 to not 
only maintain connectors 10 in position, but to also 
maintain planar members 44, 46 is position with respect 
to each other. 
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A ?exible cable 64 is provided to cooperate with the 
electrical connector 10. One example of the type of 
cable 64 which can be used is described in US. Pat. No. 
4,453,309, which is hereby incorporate by reference. As 
shown in FIG. 5, with this type of con?guration, indi 
vidual conductors 66 are partially encased in an adhe 
sive material 67, such that the conductors 66 are main 
tained in a spaced apart fashion. A portion of each con 
ductor is exposed, as shown in FIG. 5. The adhesive 
material 67 mechanically locks conductors 66 therein, 
while providing the nonrigid characteristics required to 
allow the cable 64 to be formed into any shape desired. 
Conductors 66 can be selected of a material with resil 
ient spring properties, such that as the cable is formed, 
resilient spring energy is stored and utilized to apply 
pressure at the points of contact between conductors 66 
and conductive areas 22, 38, as will be discussed. 
As is shown in FIG. 5, the ?exible cable 64 is bent 

around the electrical connector 10. A ?rst end 68 of the 
cable is positioned proximate side surface 56. The cable 
is then bent such that cable 64 extends along ?rst major 
surface 52, around side surface 58, and along second 
major surface 54. A second end 70 of the cable is posi 
tioned proximate side surface 60. The cable is bent 
around electrical connector 10 in such a manner so that 
the portions of the wires which are encased by the 
adhesive material 67 are provided proximate the electri 
cal connector 10, and the exposed portions of the con 
ductors 66 are provided away from the electrical con 
nector 10. This allows for the conductors to electrically 
engage boards 4, 6 when boards 4, 6 are provided in 
openings 48, 50, as will be discussed. 
Power is supplied to boards 4, 6 by way of power 

zero insertion force (ZIF) connector 72. The operation 
of these power ZIF connectors is essentailly similar to 
that described in copending U.'S. patent application Ser. 
No. 127,747, ?led Dec. 2, 1987, which is hereby incor 
porated by reference. The use of power ZIF connector 
72 simpli?es interconnection member 8. As power is 
supplied through the side edges of boards 4, 6 rather 
than by way of mating areas 18, 34, the conductive areas 
22, 38 provided on the mating areas can all be used for 
signal transmission. Consequently, as interconnection 
member 8 is only used for signal transmission, the num-' 
ber of conductors 66 which are required for operation is 
minimized. This allows interconnection member 8 to be 
smaller, and allows the length of the conductors to be 
minimized, as the circuitry of the interconnection mem 
ber is simpli?ed. 

In operation, circuit boards 4 are placed in electrical 
connection with circuit boards 6 by means of intercon 
nection member 8. Circuit boards 4 are inserted into 
channels 74 of connectors 72 and channels 76 of tracks 
78. Once boards 4 are positioned in alignment with 
channels 74, 76, boards 4 are moved toward intercon 
nection member 8. This movement continues until mat 
ing areas 18 cooperate with openings 48, and leading 
surface 20 engages ?rst major surface 12. The alignment 
of mating areas 18 and openings 48 is insured due to the 
cooperation of channels 74, 76. In other words, chan 
nels 74, 76 are provided in alignment with openings 48 
and act as a guide which insures that the mating areas 18 
are aligned with openings 48. 
As mating areas 18 are inserted into openings 48, 

conductive areas 22 are placed in engagement with the 
exposed conductors 66 of cable 64. This engagement 
provides an electrical path across which the signal 
transmissions can travel. It should be noted, that due to 
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the dense side-by-side spacing of conductors 66, multi 
ple conductors 66 may engage a single conductive area 
22, thereby providing for redundant, independent elec 
trical connections. The resilient characteristics of con 
ductors 66 insures that an electrical connection is in 
sured between the conductors 66 and conductive areas 
22 by providing a wiping action between conductive 
areas 22 and conductors 66 as boards 4 are inserted into 
openings 48. The resilient nature of conductors 66 also 
provides the characteristics required to allow for many 
cycles (insertions and removals) of the board without 
effecting the electrical characteristics thereof. 
When boards 4 are fully inserted into interconnection 

member 8, conductive pads 40 are placed in alignment 
with terminals (not shown) of power connector 72. An 
actuator 73 is then engaged, causing the terminals to 
cooperate with the conductive pads 40 of board 4. This 
cooperation provides the electrical path required for 
current to flow from the terminals to boards 4. Also, the 
cooperation of the terminals with board 4 provides the 
means to maintain circuit board 4 is its inserted position. 

Essentially the same insertion process is duplicated as 
boards 6 are inserted into openings 50. This provides the 
electrical characteristics required to insure that a posi 
tive electrical connection is provided between boards 4 
and boards 6, by way of connectors 10. 

It is important to note, that as the insertion of mating 
areas 18, 34 of boards 4, 6 are inserted into openings 48, 
50 of interconnection member 8, the exposed portions of 
wires 66 which are provided at the ends 68, 70 of ?exi 
ble cable 64 wipingly engage conductive areas 22, 38 of 
mating areas 18, 34 of boards 4, 6. This wiping is insured 
because of the resilient nature of conductors 66. Conse 
quently, as mating areas 18, 34 are inserted into open 
ings 48, 50, a positive electrical connection between 
conductive areas 22, 38 and conductors 66 is insured. 

Interconnection system 2 is con?gured to insure for 
the reliable interconnection between circuit boards, in 
such a manner as to minimize the space required for 
such an interconnection, as well as minimizing the cost 
associated therewith. This type of con?guration has 
several benefits associated therewith. 

Interconnection system 2 described above does not 
require the use of a mother board or backplane to inter 
connect the circuit boards 4, 6. This lowers the cost of 
the system, as the extra cost of a complex mother board 
is not required for operation. 

The‘ use of individual connectors rather than a 
mother board also simpli?es the signal paths required 
between circuit boards 4 and circuit boards 6. The sig 
nal paths, which are provided by the connectors and 
extend between respective circuit boards 4 and circuit 
boards 6, are short and direct. There is no need to ex 
tend the signal path in order to avoid other circuitry, as 
would be true in the case of a mother board. Conse 
quently, the signal paths provided in interconnection 
system 2 are bene?cial in all instances, but particularly 
when high speed applications are required. 
The use of individual connectors also reduces the 

repair cost and minimized the down time of the cir 
cuitry. If the interconnection between any respective 
boards 4, 6 should fail, the individual connector which 

_ is de?cient can be removed and replaced. This is a quick 
and easy operation. If a mother board is used, the entire 
mother board would have to be replace. This is a costly 
and time consuming option, which in many instances is 
unacceptable. 
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Changes in construction will occur to those skilled in 
the art and various apparently different modi?cations 
and embodiments may be made without departing from 
the scope of the invention. The matter set forth in the 
foregoing description and accompanying drawings is 
offered by way of illustration only. It is therefore in 
tended that the foregoing description be regarded as 
illustrative rather than limiting. 
We claim: 
1. An electrical connector for electrically connecting 

a plurality of ?rst circuit boards having ?rst conductive 
regions provided thereon with a plurality of second 
circuit boards having second conductive regions pro 
vided thereon, the electrical connector comprising: 

support means having a ?rst planar member with a 
?rst major surface provided thereon, and a second 
planar member spaced from and parallel to the ?rst 
planar member, the second planar member having 
a second major surface provided thereon; 

positioning means positioned on the support means, 
?rst positioning means cooperate with the ?rst 
conductive regions of the ?rst printed circuit 
boards and second positioning means cooperate 
with the second conductive regions of the second 
printed circuit boards; 

connector means mounted to the support means, the 
connector means having conductors provided 
thereon, a ?rst mating end of each connector 
means is provided proximate a respective ?rst posi 
tioning means, and a second mating end of each 
connector means is provided proximate a respec 
tive second positioning means, the connector 
means is positioned between the ?rst planar mem 
ber and the second planar member, the planar 
member having securing means which cooperates 
with the connector means to maintain the spacing 
of the planar members and to maintain the connec 
tor means therebetween; 

whereby upon insertion of a ?rst circuit board into a 
respective ?rst positioning means, the ?rst conduc 
tive regions of the ?rst circuit board are placed in 
electrical engagement with the conductors at the 
?rst mating end of the connector means, and upon 
insertion of a second circuit board into a respective 
second positioning means, the second conductive 
regions of the second circuit board are placed in 
electrical engagement with the conductors at the 
second mating end of the connector means, thereby 
placing the ?rst circuit boards in electrical engage 
ment with the second circuit boards. 

2. An electrical connector as recited in claim 1, the 
connector means comprising: 

a connector housing having conductor receiving 
surfaces, the ?rst mating end, and the second mat 
ing end provided thereon, the second mating end 
positioned essentially perpendicular to ?rst mating 
end; 

the conductors are positioned on the conductor re 
ceiving surfaces, ends of conductors are provided 
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the connector housing, portions of the ends of the 
conductors are exposed; 

whereby as the conductive regions of the circuit 
boards are inserted into the positioning means, the 
exposed ends of the conductors are placed in elec 
trical engagement with the conductive regions, 
thereby placing the ?rst conductive regions of a 
respective ?rst circuit board in electrical engage 
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ment with the second conductive regions of a re 
spective second circuit board. 

3. An electrical connector as recited in claim 1 
wherein the conductors are provided in a flat flexible 
cable. 

4. An electrical connector as recited in claim 1 
wherein the positioning means are openings provided in 
the ?rst and the second planar members, the openings 
being dimensioned such that upon the insertion of the 
respective ?rst and second conductive regions therein, 
the openings will cooperate with the circuit pads to 
maintain the conductive regions therein. 

5. An electrical connector as recited in claim 4 
wherein guide tracks extend from the ?rst and the sec 
ond planar members is a direction which is essentially 
perpendicular thereto, the guide tracks cooperate with 
side edges of the circuit boards to guide the circuit 
boards as the circuit boards are inserted into the posi 
tioning means, thereby insuring that the conductive 
regions of the circuit boards will be properly inserted 
into the positioning means of the support means. 

6. An electrical connector as recited in claim 5 
wherein the guide tracks are placed in electrical con 
nection with conductive regions on the circuit boards, 
such that upon insertion of the circuit boards, the guide 
tracks provide the power and ground paths required for 
operation of the circuit boards. 

7. A system for interconnecting circuit boards, the 
system comprising: 

a plurality of ?rst circuit boards, the ?rst circuit 
boards being spaced from each other and extending 
essentially parallel to each other; 

a plurality of second circuit boards, the second circuit 
boards being spaced from each other and extend 
essentially parallel to each other, the second circuit 
boards and the ?rst circuit boards are con?gured in 
an orthogonal array; 

a plurality of conductive zones provided on the ?rst 
and the second circuit boards; 

a plurality of connector means provided proximate 
the conductive zone of the circuit boards, the con 
nector means having conductors provided thereon, 
each respective conductor means is in electrical 
engagement with a respective conductive zone of a 
second circuit board, such that an electrical path is 
provided over which signals of the respective ?rst 
circuit board and second circuit board can travel; 

the conductors are provided in a flat ?exible cable; 
whereby the connector means provides the electrical 

path required to insure that every ?rst circuit board 
is in electrical engagement with every second cir 
cuit board. 

8. A system for interconnecting circuit boards as 
recited in claim 7, including: 

support means having a ?rst major surface and a 
second major surface spaced from and essentially 
parallel to the ?rst major surface. 

9. A system for interconnecting circuit boards as 
recited in claim 8, including: 

positioning means positioned on the support means, 
?rst respective positioning means cooperate with 
respective conductive zones of the ?rst circuit 
boards and second respective positioning means 
cooperate with respective conductive zones of the 
second circuit boards. 

10. A system for interconnecting circuit boards as 
recited in claim 9, the support means comprising: 
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a ?rst planar member having the ?rst major surface 
provided thereon; 

a second planar member spaced from and parallel to 
the ?rst planar member, the second planar member 
having the second major surface provided thereon. 

11. A system for interconnecting circuit boards as 
recited in claim 10 wherein the connector means is 
positioned between the ?rst planar member and the 
second planar member, the planar members having 
securing means which cooperates with the connector 
means to maintain the spacing of the planar members 
and to maintain the connector means therebetween. 

12. A system for interconnecting circuit boards as 
recited in claims 11, the connector means comprising: 

a connector housing having conductor receiving 
surfaces, a ?rst mating end, and a second mating 
end provided thereon, the second mating end posi 
tioned essentially perpendicular to ?rst mating end; 

the conductors means are positioned on the conduc 
tor receiving surfaces, ends of conductor means are 
provided proximate the ?rst and the second mating 
ends of the connector housing, portions of the ends 
of the conductor means are exposed; 

whereby as the conductive zones of the circuit boards 
are inserted into the positioning means, the exposed 
ends of the conductor means are placed in electri 
cal engagement with the conductive zones, thereby 
placing the conductive zones of a respective ?rst 
circuit board in electrical engagement with the 
conductive zones of a respective second circuit 
board. 

13. An interconnection member for connecting plu 
rality of ?rst circuit boards with a plurality of second 
circuit boards, the interconnection member comprising: 

connector means having a ?rst end surface and a 
second end surface, the ?rst end surface being es 
sentially perpendicular to the second end surface, 
conductor means provided to cooperate with the 
connector means, the conductor means extend 
from the ?rst end surface to the second end surface; 

support means provided proximate the connector 
means, the support means being secured to the 
connector means to maintain the spacing of the 
connector means, openings are provided in the 
support means, the openings extend from a ?rst 
major surface of the support means to a second 
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10 
major surface of the support means, the openings 
being positioned such that when the connector 
means are secured to the support means, the ?rst 
ends and the second ends of the connector means 
are provided proximate the openings; 

whereby as ?rst and second circuit boards are in~ 
serted into respective openings, the openings act as 
guides to insure that the circuit boards are posi 
tioned proximate respective ends of respective 
connector means and in electrical engagement with 
the respective conductor means, such that the ?rst 
circuit boards are placed in electrical communica 
tion with the second circuit boards. 

14. An interconnection member as recited in claim 13, 
the support means comprising: 

a ?rst planar member having the ?rst major surface 
provided thereon; 

a second planar member spaced from and parallel to 
the ?rst planar member, the second planar member 
having the second major surface provided thereon. 

15. An interconnection member as recited in claim 14 
wherein guide tracks extend from the ?rst and the sec 
ond planar members is a direction which is essentially 
perpendicular thereon, the guide tracks cooperate with 
side edges of the circuit boards to guide the circuit 
boards as the circuit boards are inserted into the posi 
tioning means, thereby insuring that the circuit boards 
will be properly inserted into the openings of the sup 
port means. 

16. An interconnection member as recited in claim 15 
wherein the guide tracks are placed in electrical con 
nection with conductive areas on the circuit boards, 
such that upon insertion of the circuit boards, the guide 
tracks provide the power and ground paths required for 
operation of the circuit boards. 

17. An interconnection member as recited in claim 16 
wherein the conductor means have ends with exposed 
conductors thereon which are positioned proximate the 
?rst end surface and the second end surface, whereby as 
the circuit boards are inserted into the openings of the 
securing means, the exposed ends of the conductor 
means are placed in electrical engagement with the 
circuit boards, thereby placing the ?rst circuit boards in 
electrical engagement with second circuit boards. 
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